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TITLE OF THE INVENTION 
METHOD OF AND APPARATUS FOR MANAGING DISC DEFECTS IN DISC, AND D.SC ON 
WHICH DEFECTS ARE MANAGED 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application claims the benefit of Korean Patent Application No. 2002-61897, filed on 
October 10, 2002 in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein in its entirety by reference. 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to disc defect management, and more particularly, to a 
method of and apparatus for managing disc defects using a temporal defect management area 
(TDMA), and a disc in which defect management is performed using the method and apparatus. 

2. Description of the Related Art 

[0003] Defect management is a process of rewriting data stored in a user data area of a disc in 
which a defect occurs. The data is rewritten to a new portion of the disc's data area, thereby 
compensating for the data loss otherwise caused by the defect. In general, defect 
management is performed using a linear replacement method or a slipping replacement 
method, in the linear replacement method, the user data area in which the defect exists is 
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replaced with a spare data area having no defects. In slipping replacement method, the user 
data area with the defect is slipped, and the next user data area having no defects is used. 

[0004] Both the linear replacement and slipping replacement methods are applicable only to 
discs, such as a DVD-RAM/RW, on which data can be repeatedly recorded and recording can 
be performed using a random access method. In other words, the linear replacement and 
slipping replacement methods are difficult to apply to write-once discs on which recording is 
allowed only once. 

[0005] in general, the presence of defects in a disc is detected by recording data on the disc, 
and then confirming whether the data has been recorded correctly on the disc. However, once 
the data is recorded on a write-once disc, it is impossible to ove™ri.e the new data and manage 
the defects therein. 

[0006] After the development of CD-R and DVD-R, a high-density write-once disc with a 
recording capacity of several dozen GBs was introduced. This type of disc can be used as a 
backup disc since it is inexpensive and allows random access that enables fast reading 
operations. However, since defect management is not available for write-once discs, a backup 
operation is discontinued when a defective area (i.e., an area where a defect exists) is detected 
during the backup operation. In general, since a backup operation is performed when a system 
is no. frequently used, such as at night when a system manager does not operate the system, it 
is more likely that a discontinued backup operation is maintained discontinued for the night 
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when it is stopped because a defective area cf a write-once disc is detected such that the 
backup operation is not completely performed. 
SUMMARY OF THE INVENTION 

[0007] The present invention provides a defect management method and apparatus that can be 
applied to discs, and a disc having the defects managed using the defect management method. 

[0008] The present invention also provides a defect management method and apparatus that 
can manage disc defects even when a defect is detected during a recording operation, enabling 
the recording operation without interruption, and a disc having the method. 
[0009] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0010] According to an aspect of the present invention, a disc includes a data area in which 
user data is recorded, and a temporary defect management area that is present in at least one 
of a lead-in area and a lead-out area and in which are recorded temporary defect information 
and temporary defect management information regarding the user data recorded in the data 
area. 

[0011] It is preferable, but not required, that the temporary defect information and temporary 
defect management information are recorded for every recording operation in which user data is 
recorded in the data area. 
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10012] Also, it is preferable, but not required, that the temporary defeot information contains 
information indicating a position of a defective area of the data area in which corresponding user 
data is recorded, or contains information indicating a position of a replacement area that is a 
substitute for the defective area. 

[0013] According to another aspect of the present invention, a method of managing disc defects 
in a disc includes recording defect information regarding data, which is recorded in a data area 
of the disc according to a recording operation, as temporary defect information in a temporary 
defect management area that is present in a. leas, one of a lead-in area and a lead-out area o, 
the disc; and recording management information for managing the temporary defect information 
as temporary defect management information in the temporary defect management area. 
[0014] It is preferable, but not required, that the method further includes repeating the recording 
the defect information and the recording the management information for even, recording 
operation; and recording a last recorded tempera^ defect management information and 
temporary defect information in a defect management area that is present in at leas, one of the 
lead-in area and the lead-out area. 

[0015] The recording the last recorded temporary defect information is performed during 
finalization of the disc according to an aspect of the invention. 

[0016] It is preferable, but not required, that the recording the defect information further includes 
recording information indicating a position of a defective area of the data area containing 
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corresponding user data, as the temporary defect information; recording information indicating 
the position of a replacement area, which is a substitute for the defective area, as the temporary 
defect information; or sequentially recording the temporary defect information in a temporary 
defect information area included in the temporary defect management area, starting from a start 
of the temporary defect information area. 

[0017] It is preferable, but not required, that the recording management information comprises 
sequentially recording the defect information in a temporary defect management information 
area included in the temporary defect management area, starting from an end of the temporary 
defect management information area. 

[0018] According to yet another aspect of the present invention, a recording and/or reproducing 
apparatus for use with a disc includes a recording/reading unit that records data on or reads 
data from the disc; and a controller that controls the recording/reading unit to record defect 
information regarding the data, which is recorded in a data area of the disc according to a 
recording operation, as temporary defect information in a temporary defect management area 
that is present in at least one of a lead-in area and a lead-out area of the disc, and to record 

management information for managing the temporary defect information as temporary defect 

management information in the temporary defect management area. 

[0019] It is preferable, but not required, that the controller controls the recording/reading unit to 
record the temporary defect information and the temporary defect management information in 
the temporary defect management area for every recording operation, and, during finalization of 
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the disc, to record a las, recorded temporary defect information and a las. recorded tempos 
defect management information in a defect management area which is present in a. leas, one o. 
the lead-in area and the lead-out area of the disc. 

[0020) According .0 still another aspec. of .he present invention, a recording apparatus for use 
with a disc includes a recording/reading unit that records data on or reads data from the disc; 
and a controller that controls the recording/reading unit to record defect information regarding 
firs, data, which is recorded in a data area of the disc according ,o a firs, recording operation, as 
firs, temporary defect information in a temporary defec. management area that is present in a. 
,eas, one o, a lead-in area and a lead-out area of the disc, to record first defec. management 
information for managing .he firs, temporary defect information as firs, temporary defect 
management information in the temporary defect management area, to record second defec. 
in.orma.ion regarding second data, which is recorded in the date area according to a second 
recording operation, as second temporary defect information in the temporary defect 
management area, and to record defect management information for managing the second 
temporary defec, information as second temporary defect management information in the 
temporary defect management area. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] The above and/or other aspects and advantages of the present invention will become 
more apparent and more readily appreciated by describing in detai. embodiments thereof with 
reference to the accompanying drawings in which: 
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FIG. 1 is a block diagram of a recording and/or reproducing apparatus according to an 
embodiment of the present invention; 

FIGS. 2A and 2B illustrate structures of a disc according to embodiments of the present 

invention; 

FIG. 3 illustrates data structures of the discs of FIGs. 2A and 2B according to an 
embodiment of the present invention; 

FIGs. 4A through 4D illustrate data structures of a defect management area according to 

embodiments of the present invention; 

FIG. 5 illustrates recording of data in a user data area and a spare area, according to an 
embodiment of the present invention; 

FIGs. 6A, 6B and 7 illustrate data structures of temporary defect information TDFL #0 
and TDFL #1 according to embodiments of the present invention; 

FIG. 8 is a flowchart illustrating a defect management method according to an 
embodiment of the present invention; and 

FIG. 9 is a flowchart illustrating a defect management method according to another 
embodiment of the present invention. 
DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0022] Reference will now be made in detail to the present embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
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reference numerals refer to the like etements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 
[0023] FIG. 1 is a block diagram of a recording and/or reproducing apparatus according to an 
embodiment of the present invention. Referring to FIG. 1, the recording and/or reproducing 
apparatus includes a recording/reading unit 1 . a controller 2, and a memory 3. The 
recording/reading unit 1 records data on a disc 100, which is an information storage medium 
according to a firs, embodiment of the present invention, and reads back the data from the disc 
100 to verify the accuracy of the recorded data. The controller 2 performs defect management 
according to an embodiment of the present invention. In the shown embodiment, the controller 
2 uses a verify-after-write method in which data is recorded on the disc 100 in predetermined 
data units and the accuracy of the recorded data is verified to detect a defect in the recorded 
data, in other words, the controller 2 records user data on the disc 100 in units of recording 
operations, and verifies the recorded user data to detect an area (i.e., a defective area) of the 
disc 1 00 in which a defect exists. After the recording the data in the predetermined units, the 
controller 2 creates information that indicates a position of the defective area of the disc 100 as 
temporary defect information and stores the created temporary defect information in the 
memory 3. If the amount of the stored information reaches a predetermined level, the 
controller 2 records the stored information as defect information on the disc 100. 
[00241 Here, the recording operation is a unit of work determined according to a user's intention 
or is a recording work to be performed. According to this embodiment, a recording operation 
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indioa.es a process in which the disc 100 is loaded into the recording and/or reproducing 

and,or reproducing apparatus. During the recording operation, data is recorded and vehf,ed a. 
ieastonce. ,n genera,, data is recorded and vehf,ed severe, times. Defect information, which 
is obtained using the verify-after-wri.e method, is temporary stored in the memory 3. 
,0025, Whenauser presses the eiect button (not shown)of the recording and/or reproducing 
apparatus ,n order to remove the d,so100 after recording data, the con«ro„er 2 expects the 
re cordingoperation.obetermina,ed. Next, the confer 2 reads the information stored ,n the 
memory 3, provides the read data to the recording/reading unit 1 , and controls the 
recording/reading unit 1 to record the read data on the disc 100. 

,0026, If the recording of data on the disdOO is completed (i.e., no more data will be recorded 
on the disdOO and the disdOO is to be finalized), the controller 2 records the temporary defect 
information and the temporary defect management information in a defect management area of 
the disdOO. 

[0027, During reproduction, the recording and/or reproducing apparatus utilizes the defect 
information and the defect management information in the defect management area and,or the 
temporary defect management area in order to access the recorded user data. While 
described in terms of a recording and/or reproducing apparatus as shown in FIG. 1, it is 

understood that the apparatus can be an individual recording or reproducing apparatus or a 

recording and reproducing apparatus. 
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[0028] FIGs. 2A and 2B illustrates structures of the disc 100 of FIG. 1 according to 
embodimentsofthepresentinvention. FIG. 2A illustrates in detail a single record layer disc 
r epresen,a.ionofdisc100havingarecordlayerL0. The disc 100 includes a lead-in area, a 

the lead-out area is located in an outer part of the disc 100. The data area is present between 
the ,ead-in area and the lead-out area, and is divided intoauser data area andaspare area. 

[0 02 9 ,Theuserdataareaisanareaof,heda«aareawhereuserda,aisrecorded. Thespare 
area is an area of the da. area other than the user data area which is the rep,ace m en,areafor 

aportionoftheuserdataareahavingadefect. The spare area serves to compensate for a 
.ssintherecordingareaduetoadefectintheuserdataarea. On the assumption that 
def ects may occur within the disc 100, it is preferable, hut not reguired, that the spare area 
assumes5%0f.be entire data capacity of the disc 100, so thatagreater amount of data can be 
recorded on the disc 100. 

[0030, F,G.2Billustra.esadoub,e record layer disc representation of disdOO having two 

recordlayersLOandU. A lead-in area, a data area, and an outer area 

form ed from the inner par, of thefirs, record layer LOtothe outer par, of the f,rs„ayerL0. Also, 

an outer area.adata area, andalead-out area are seguentiaiiy formed from the outer part of 

.esecondrecordlayerUtothesecondrecordiayerLlinnerpa, 

lay erdisc100 of FIG. 2A, the lead-out area is present in the inner part ofthedisdOO of FIG. 

2B Tha,is,,hedisc100o,F,G.2Bhasanoppositetrac k pa.h(OTP,inwh,chda teiS recorded 
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starting from the lead-in area of theftrs, record layer LO and continuing toward the outer area of 

le ad-ou,areaof<hesecondrecord,ayerL, The spare area is aiiotted to each of the record 
layers LO and L1. 

[00311 In the embodiments of FIGs. 2A and 2B, the spare areas are present between the user 

necessa^aportionoftheuserdataareamaybeusedasanotbersparearea. Specify, 
m0 re than one spare area may be present between the ,ead-in area and the ,ead.ut area. 

[0032, FIG. 3 illustrates details of the structures of the disc 1 00 according to an embodiment o, 
thepresentinvention. Referring to FIG. 3, a temporary defect management area is present in 

temporary defect management area is present atieast one of the lead-in area and the lead-out 



area. 



[0033] In general, information that relates to managing defects in the disc 100 is recorded 
eefectmanagementarea. Such information includes the structure of the disc 1 00 for defect 
m anagemen«,aposi,ion of defect information, whether defect management is performed, anda 
positionandasizeofthesparearea. 

.corded after previously recorded da. when the previously recorded data changes aocording 
to an aspect of the invention. 



11 



Docket No. 1293.1966 
[0034, in general, when a disc is loaded into a recording/reproducing apparatus suoh as that 
shown in FIG. 1, the apparatus reads data from the lead-in area and the lead-ou, area of the 
disc 100 to determine how to manage the disc 100 and reoord data on or read data from the 
disc 1 00. However, if the amount of data recorded in the lead-in area increases, a longer time 
is spent preparing the recording or reproducing of data after the loading of the disc. 
According,, the present invention proposes temporary defect management information and 
temporary defect information. The temporal defect management information and the 
temporary defect information are recorded in a tempos defect management area that is 
formed in the lead-in area and/or the lead-out area. 

[0036, According to an embodiment o, the present invention, the defect management is 
performed using the linear repiacement method. Thus, the temporary defect information 
includes information indicating the position of a defective area o, the disc 1 00. and information 
indicating a portion of the disc 100 that can be a replacement area for the defective area. The 
temporary defect management information is used to manage the temporary defect information 

and includes information indicating the point of the disc 100 where the tempera* defect 
information is recorded. 

[0036, According to an embodiment of the present invention, the temporary defect information 
and the temporary defect management information are recorded every time a recording 
operation ends. The temporary defect management area includes temporary defect 
information #0 and temporary defect information #1. The temporary defect information #0 
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and in^atlonr^ingarap^ent area. Thetemporary defect— encodes 
Wo^ionregardingadefectooourdng in data recorded during recording operation #1 and 

in^a.ionregardingarepiaoe.entareaaste.porarvdefeotinfor.ation.l. Further.the 

The temporary defect management.^ 
managing the temporary defect information #0, #1 . 

[0037] If no more data can or is to be recorded on the disc 100 or if a user does not want to 
record more data on the disc ,00 (i.e., , he disc ,00 needs to he finalized), the temporary defect 
.formation recorded in the temporary defect information areaand the temporary defect 

m anagement information recorded in the temporary defect management information area are 

recorded in the defect management area. 

[0 038,Areason for recording the temporary defect management information and the tempore. 
aefectinforma.0 „ ,n the defect management area (DMA, again - now „e e^ained. When 

tempos defect management information and the temporary defect information, which are 
upda ,ed severe, times, are moved to the defect management area of the iead-in area, thereby 
enabiing fas, reading cf me information recorded in thedisCOO. Also, i, is possibie to increase 
^.e.iabiii.y of information by recording the defect management information inap,ura,i.yo, 
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,0039, .nanembodimento, the — n , th e d efec, —,on recorded in tHe ^ 
^eotinforrnatlon areas*, trough #1, is accumulative, recorded in a tempera, defect 
informational Therefore, it is sufficient* read the defect information from the last 

.corded temporary defect information * and again record the read information in the DMA 

during the finalization of the disc 100. 

desirable that a cluster is allocated to an area in which temporary defect management 
aefect— nffii srecorded.Thisis b ecause,is g enera„ y prefara b ,etoreoordne W 
ac ,uster,a,thoughthea m oun,o,the,emporarydefectinformation#iisjustsevera,KBs. A 

of a cluster is 64 KB long. 

l0 041,Ave ri fv-a«er-wri«e method can he performed on tempore, defect information ft and 
in an area adjacant to the defective area using the slipping replacement method. 
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[0042, FIGs. 4A through 4D illustrate data structures of a temporary detect management area 
(TDM^accordingtoemhodlmentsofthepresentinventlon. Referring to FIG. 4A, a temporary 
aefectmanagementareais logically divided into .0 parts: a temporal defect information area, 
anda.emporarydefectmanagementin.on.ationarea. Temporary defect information TDFL #0, 
TDFL #1 , TDFL #2 are sequentially recorded in the temporary defect information area, starting 
.romastartofthetemporarydefeotinformationareatowardtheendthereo, Tempera* defect 
ma na 9 emen, information TDDS #0,TDDS#1,TDDS #2 are sequentially recorded starting from 

te mpora* defect management information TDDS #0, TDDS #1. and TDDS # 2 correspond ,0 

temporary defect information TDFL #0, TDFL #1 , TDFL #2, respectively. 

[0043] Referring to FIG. 4B, a temporary defect management area is logically divided into two 
part s:a«em P o^defeo.in,orma«on area and a temporary defect mana 9 ement information 
area , a sshowninF,G.4A. However, the sequence of recording information in the tempera* 
aefect information area and the temporary defect management information area is no, the same 
as ,hesequenoeofrecordinginformationin,hoseofF,G.4A. In detail, tempera* defect 
information TDFL #0, TDFL #1 , TDFL #2 are sequentially recorded starting from an end of the 
tempo ra* defect information area toward the startthereof. The temporary defect management 
information TDDS #0, TDDS #1 , TDDS #2 are sequentially recorded starting from an end of the 
.emporary defect management information area toward the start thereof. The tempera* defect 
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ma n a gemeh,ihforma«ionT^^^^ 

information TDFL #0, TDFL #1 , and TDFL #2, respectively. 

ma „ ag emen ti n f orma fc nareapairo f — n in a coding tempora^nagamen, 
inW.onreoordedint.e.e.porarvdetect.anage.entareaaDMA, That is, temporary 
n^ement — nTOMA^.TDMA^TDMA.areseguen^raoo^^ngtro. 

.emporary management — on TOMA #0 contains a oorrespon.ing pair ot t h e temporary 
d e,ect management information TDDS#0 and the temporary defect information TDFL#0. The 

defect management information TDDS #2 and the temporary defect information TDFL #2. 
[0 04 51 Referring to F,G. 4D, compared to the temporary defect management area ofF,G.4C, 

apai r of information in a corresponding temporary management information recorded ina 

niSn0Uhe 

^anoallyr^rdedstarung.rom.haandoftha.mpo.rydefactmanagementa.atowam 
the start thereof- The temporary management information TDMA #0, TDMA #1 . and TDMA #2 
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temporary defect information TDFL #0, a pair o, the corresponding temporary defect 

corresponding temporary defect management information TD D S#2 and temporary defect 
information TDFL #2, respectively.- 

an embodiment present—. Data can be processed in units of sectors or dusters, 
.sector denotesaminimumunitofdatathatcanbe managed in a Ale system of a computer or 
•^application. A cluster denotes a minimum unit of data that can be physically recorded on 
a disc at once. In general, one or more sectors constitute a Custer. 
^Tberearetwo^pesofsecto.aphysicalsectorandalogicalseotor. Thephysica, 
sector is an area on a disc where a sector o, data is to be recorded. An address for detecting 
the physical sector is calied a physioa, sector number (PSN). The logioa, sector isaunit in 
whichdatacanbemanagedinafiiesystemoranapplicatio. An address for detecting the 
tog ica,sec«orisca„eda,ogica,sectornumber(LSN). A disc recording/reproducing apparatus 
such asfha, shown in FIG. 1 detects the recording position o, data using a PSN. and when 
.cording dafa onthe disc 100, the entiredata is managed in units of LSNs in a computer or an 
appiication and the position of data is detected using the LSI, The relationship between an 
LSN and a PSN is changed by a controller 2 of the recording/reproducing apparatus, based on 
whether the disc 100 contains a defect and an Ma, position of recording data. 
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[ „„ 48lR e f er ri n gt oHO.,Adeno t esauseraa t aa r eaa„aBdeno te sasp areare a i nw W o h 
PSNsareaHocatedtoapiuralityofsectoMnCshown^nascendingorde, ,n genera,, each 

LSNcorrespondstoatieastonePSN. 

sectors in ascending order, the correspondence between the PSNs and the LSNs is no, 
rained when the disc 100 has a detective area, even it the size of a physicai sector is the 
same as that of a logical sector. 

[0049] In the data area A, sections 1001 through 1007 denote predetermined units of data in 
wh iohtheverifv-afte,wr„e method is performed. A recording apparatus records user data in 

reco rdedoradefec,e*stsinseotion100, ,f a defect is detected in a portion of section 1 001, 
th eportionisdes,gnatedasdefect # 1. The user data recorded in defect # 1 is aiso recorded on 
aportionofthespareareaB. Here, the portion of the spare area B in which data recorded in 
defect #1 is rewritten is called replacement #1 . 

section^, and checKs whether the data is property recorded oradefect exists in section 

Furt her, defects and rep,acement#3 are designated in section 1003 of the user data areaA 
and the spare area B, respectively. ,n section 1004, a defect does not occur and a defective 
area is not designated. 
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,0051, The recording apparatus records —on regarding defect #1 , #2, and #3 occurring 

.anagemen, area when recording operation #0 is expected ,o end, after *e recording and 

verifying or data to section 1004, i.e., when a user presses the eject button ofarecording 
a PP aratusorrecordingofuserdataa,ioca,edinarecordingoperationisco m piete. *so,defect 
management — n fOT .anaging the tarnpo., defect —n TOFL *, is recorded 
as temporary defect management information TDDS #0 in the temporary defect management 



area. 



,0052, When recording operation #1 starts, data is recorded in sections 1005 through 1007 and 
d e,ects«and # 5andrepiacements«and#5areformedintheuserdataareaAand«he 

t osections1001through 1004. 

.cording apparatus records information regarding defects #4 and # 5as«emporary defect 
in formationTDFL # ,andrecordsthe information contained inthe temporary defect informal 
T D FL#0onc*again. Thereafter, defect management information for managing the temporal 
defect information TDFL #1 is recorded in the temporary defect management area. 

,0053, F,Gs.6Aand6Billustra,e data structures oftemporary defect information TDFL#0 and 
TD a#1accordingtoanembodimentofthe P resen.invention. FIG. 7 illustrates a data 

structure of information regarding defect #i. 
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[005., Referring to F>G,8A and 6B, the « defect info^ion TDFL *0 contains 
in^ationregardingdefeC^^ug^S. Indetail, the information regarding detect #1 

icemen, #1 is recorded. The informal regarding detect #2 indicates the position ot an 

area in which detects and the position ot an area in which repiacement #2 is recorded. 

The —ion regarding detect #3 indicates the position ot an area in which detect #3 exists 

and the position of an area in which replacement #3 is recorded. 

[0055] The temporary defect information TDFL #1 further contains information regarding 

detects #4 and #5 in addition tothe information contained in the temporary defect information 

„e,ect#1, the information regarding defect #2, the information regarding defect #3, the 
information regarding defect #4, and the information regarding defect #5. 
[0056, Referring toF,G7,the information regarding defect #i describes a pointer pointing to 
eetectfriandapointerpointingtorepiacemen,,, in detaii, me pointer for defect* spedfies 

starting and ending points of the replacement #i. 

[0057, Hereinafter.adefect management method according to an embodiment of the present 
inv en,ionwi„bedescri b edwi t hreference,oF,G.B. Referring to FIG. 8, in action 801, a 
recording apparatus records defect information regarding data recorded according toarirs, 
.cording operation asfirst temporal defect information inatemporary defect management 
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area of a disc. This process serves to manage disc defects. In action 802, management 
information for managing the first temporary defect information is recorded as first temporary 
defect management information in the temporary defect management area. 
[ „058,lnaCion803, i «ischec k edwhe«her«hediscneeds«obenna,i Z ed. in action 804, i, it is 

repeated while increasing indexes given to the recording operation, temporary defect 
information, and temporary defect management information by 1 . However, it is understood 
th at other numbers can he used for the index to the extent thatthe numbers serve to distinguish 

sets of recorded data. 

,0089, inaction 805, if it is determined in action 803 thatthe disc needs to be finalized, a last 
recorded tempore^ defect management information andalast recorded temporary defect 
informationarerecsrdedinadefectmanagementarea. That is, the last recorded temporary 
defect management information and the last recorded temporal defect information are 
recorded as the final temporary defect management information and temporary defect 
i„,orma,ionin,hedefec,managemen«area(D M A). The finaltemporary defect management 
information and temporal defect information may be repeatedly recorded so as to increase the 

reliability of data detection according to an aspect of the invention. 
[0060, Also, the verify-afier-write method may be performed on the final temporary defect 
management information and the finaltemporary defeof information according to an aspect of 
theinvention. If a defect is detected from final temporary defect management information and 
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.corded after the area having ,he defect mayb e regard as b ein gU n a vai,a b ,eC,e.. .he areas 

th ef,nal temporary defect information may be again recorded after the defective area. 
PC, FiG^isafiowohartiiiustratingadiscdefectmanagementmethodaocordingto 
anotherembodimentofthepresentinventio. Referring to FIG. 9, a recording apparatus 

ac ,ion901). I nac, i on902,,heuserdatarecordedinaction 9 01 i sve ri r,edtod e «ectthe 
existenceofdefectsinanyareaofthedisdOO. In action g03, the controller 2 of FIG. 1 
d esigna,esthe area having , h e defect as a defe*e area.rewhtes the user data recorded in the 
active area in a spare area to create a replacement area, and creates pointer information 
poi n,ingtothede,ec,iveareaandtherep,acemen,area,respec,ivei y . In action 904, the pointer 

gos.itischecedwhetherthere.ordingoperationisexpectedtoend. If i, is determined in 
action 905 thatthe recording operation is not ft* to end, actions 901 through 904 are 
repeated. 

,0062, However,,naction906,i,i.isde,erminedins,ep905that«herecordingopera,ionis 

the recording operation), the controiier 2 reads temporary defect information #0 from the 
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memory 3 and records the temporary defeot information #0 as temporary defect information 
TDFL #0 in a temporary defeot management area. In action 907, management information for 
managing temporary defect information TDFL #0 is recorded as temporary defect management 
information TDDS #0 in the temporary defect management area. 
[0063] in action 908. it is checked whether the disc 1 00 needs to be finalized. If it is 
determined in action 90S that the finalizing ofthe disc 100 is not needed, actions 901 through 
907 are repeated while indexes given to the recording operation, temporary defect information, 
and temporal defect management information are increased by 1 . However, it is understood 

sets of recorded data. 

[0064, ,n action 910, if it is determined in action 908 that finalization o, the disc 100 is needed, a 
ias. recorded temporary defect information TDFL #i and a las. recorded temporary defect 
management information TDDS #i are recorded as defect information DFL and defect 
management information DDS in a defeot management area (DMA). The defect information 
DFL and defect management information DDS may be repeatedly recorded several times to 
increase the reliability of data detection according to an aspect of the invention. 

[0065, Further, the venfy-after-wnte method may be performed on the defect information DFL 
anddefectmanagementinformationDDSaccordingtoanaspectoftheinventicn. ifade.ectis 

having the defect may be regarded as being unavailable (, i.e., the area including the DFL and 
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DOS is designated as a defective area), and the defect management information and defect 
information may be again recorded after the defective area. 

[0066] The aforementioned defect management method may be embodied as a computer 
programtnatcanberunbyacomputer. Codes and code segments, which constitute the 
compu«erprogram,canbeeasi,yreasonedbyacomputerprogrammerin«heart. Theprogram 
isstoredinacomputerreadabiemedium. When the program is read and run by a computer, 
,ne defect management method according to the present invention is performed by the 
computer. Here, the computer-readabie medium may be a magnetic recording medium, an 
optica, recording medium, a carrier wave medium firmware or other recordabie medium. 
[0067, Whiie no, repaired in a„ aspects, it is understood that the controiier 2 can be computer 
fomenting the method using the computer program encoded on a computer readabie 

special purpose computer programmable to perform the method. 
[0066, in addition, it is understood that, in order to achieve a recording capacity of several 
Oozen gigabytes, the recording and,or reproducing unit ! could include a low wavelength, high 
numerical aperture type unit usable to record dozens of gigabytes of date on the disdOO. 
Exampies of such units include, bu, are no. limited to, those units using light wavelengths of 405 
nm and having numerical apertures of 0.85, those units compatible with Biu-ray discs, and/or 
those units compatible with Advanced Optical Discs (AOD). 
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^ea— eiy recorded. W so, d u ri n 9 — o, a .sc, on, last .00^ 

OT ^-^~--^*"'^ ,,,t,h,,,,,,,B^B, " ,,, 
usedwith — e m ed ia orw h ere,e medium.aswd.e-onoe and rewr^e P o rti0n , 

itwouldb e appreciated hy those s«ed in the art that changes n,ay be madeinthis 
is defined in the claims and their equivalents. 
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